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Three dimensional space curves

Sets ofx, y, z coordinates can be plotted in three dimensional space tesept either an arbitrary scatter of
points, a surface, or a connected space curve. Arbitrantpare best plotted as symbols such as circles or
triangles, surfaces are usually represented as a meshhofjortal space curves, while single space curves
can be displayed as symbols or may be connected by linesngtanice, space curves of the form

X=Xx(t),y = y(t).z=z(t)

can be plotted by generatingy, z data for constant incrementstofind joining the points together to create
a smooth curve as in the next figure.

X(t), y(t), z(t) curve and projection ontoy =-1

Such space curves can be generated quite easily by prepatedjles with three columns &f y, z data val-
ues, then displaying the data using the space curve optisimiplot. However users can also generate space
curves fromx(t), y(t), z(t) equations, using the option to plot parametric equatiorsmplot or usermod.

The test filehel i x. nod shows you how to do this for a three dimensional helix. Note Hte rear &, y)
axes have been subdued and truncated just short of the,dddimprove the three dimensionatect. Also,
projections onto planes are generated by setting the ch@s@&ble to a constant, or by writing model files
to generate, y, z data with chosen coordinates equal to the value for the plane



Projecting space curves onto planes

Sometimes it is useful to project space curves onto plarrgauiposes of illustration. The next figure shows
a simulation usingisermod with the model filet wi st er . nod. The parametric equations are

X = tcost,y = tsint, z = t?
and projections are created by fixing one the variables toataat value.

Twister Curve with Projections onto Planes
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Note the following about the model fiteni st er . nod.
e There are 3 curves so there are 9 functions of 1 variable

e The value ofx supplied is used as the paramdter
e Functionsf (1), f (4), f (7) are thex(t) profiles
e Functionsf (2), f (5), f(8) are they(t) profiles
¢ Functionsf (3), f(6), f(9) are thez(t) profiles

Also observe that the model parameters fix the values of thjegtfon planes just outside the data range, at
p(1) = 20 p(2) = 20.



Three dimensional scatter diagrams

Often it is necessary to plot sets xfy, z coordinates in three dimensional space where the coosedirsat
arbitrary and are not functions of a parametefhis is the case when it is wished to illustrate scattering b
using diterent symbols for subsets of data that form clusters aacogridi some distance criteria. For this
type of plotting, the sets af, y, z triples, say principal components, are collected togetisesets of three
column matrices, preferably referenced by a library filej ardefault graph is first created. The usual aim
would be to create a graph looking something like this.

SIMFIT Three Dimensional Scatter Diagram
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In this graph, the front axes have been removed for clarisybadued grid has been displayed on the vertical
axes, but not on the base and perpendiculars have been drisppethe plotting symbols to the base of the
plot, in order to assist in the identification of clusters.

Note that plotting symbols, minus signs in this case, hawntslded to the foot of the perpendiculars to
assist in visualizing the clustering. Also, note that distidata sets, requiring individual plotting symbols,
are identified by a simple rule; data values in each data feegarded as representing the same cluster, i.e.
each cluster must be in a separate file.



